Redox properties of local anesthetics: A structural determinant of closed channel blockers in BTX-modified Na+ channels.
Single channel analyses and macroscopic current measurements have shown that benzocaine is a predominantly closed channel blocker in BTX-modified Na+ channels; cocaine is an open channel blocker; and tetracaine, a dual channel blocker (Wang & Wang, 1994; Wang et al., 1994). The reason for such a selective state-dependent block by local anesthetics in BTX-modified Na+ channels is not clear. We assessed the redox properties of tetracaine, benzocaine, cocaine, and various derivatives by their ability to donate electrons to radical intermediates of eosin dye excited by visible light. Electron-donor properties of the drugs were previously proposed to be involved in Na+ channel blockade (Marinov, 1991). Our results provide evidence that redox properties of tetracaine, benzocaine, and their homologs correlate with their ability to enhance Na+ channel inactivation in BTX-modified Na+ channels. This correlation may be explained in terms of the previously proposed redox model of ion channels.